The aim of this study was to identify the value of hysteroscopy in detection of the relationship between missed miscarriage and intrauterine pathologies. The study was held at the Department of Obstetrics and Gynaecology, Benha University. It included 90 women with 1 st trimester missed miscarriage who were examined by diagnostic hysteroscopy immediately before dilatation and curettage (D&C) and 6-8 weeks after D&C (second look hysteroscopy). Incomplete uterine septum was found in 22.2% of cases; 70% of them had a previous history of missed miscarriage. Intrauterine adhesions were found in 6.7% of cases before D&C and in 16.7% after D&C. In cases of missed miscarriage either before or after D&C, hysteroscopy is an easy and effective tool for diagnosis of the site of the sac and the presence of intrauterine pathology.
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In 1878 J. Mathews Duncum introduced the term missed miscarriage. Cefalo et al. [1, 2] defined missed miscarriage as the occurrence of fetal death in utero prior to 20 weeks gestation and the retention of the products for conception for a prolonged period of time.
Authors investigated the ability of hysteroscopy to identify the relationship between missed miscarriage and uterine pathology through hysteroscopy which was proven to be useful [6, 7] . Furthermore, others studied the selective embryonic and chorionic biopsies performed by hysteroembryoscopy immediately before the curettage procedure and its specimens were more accurate [7, 8] .
Benign uterine pathologies either congenital (mullerian anomalies) or acquired (submucous myomas, endometrial polyps and synechia) can cause miscarriages [3] . However, the presence of uterine septum is the commonest congenital anomaly of the female genital tract, with an incidence of 2-3%. [4] .
In spite of the major advances in the imaging techniques, hysteroscopy is the gold standard tool for the endometrial cavity evaluation, since it allows direct endometrial visualization. Uterine abnormalities are well-identified aetiologies for miscarriage and can be detected as well as treated hysteroscopically, thus improving pregnancy outcomes [5] .
In this prospective study, we tried to identify the value of diagnostic hysteroscopy in detection of the relation of missed miscarriage and the intra-uterine pathology.
Methods
This case series was initiated after the approval of the local research ethics committee at Faculty of Medicine, Benha University and conducted over the period between January 2012 to December 2014 in the Department of Obstetrics and Gynaecology at Benha University Hospitals.
Patients with ultrasound findings of blighted ovum (anembryonic sac) were excluded from the study, as they are more likely to occur due to chromosomal abnormalities. Other exclusion criteria were excessive uterine bleeding and sonographically empty uterine cavity. The diagnosis of missed miscarriage was confirmed by histopathological study after D&C.
All the basic demographic data of the study population as age, parity and the gestational age at diagnosis were recorded. No prostaglandin priming of the cervix was used to prevent haemorrhage, expulsion of the foetus, or leakage during procedure. All the patients received prophylactic antibiotics (1st generation cephalosporin) before the procedures.
Diagnostic hysteroscopy for each case was done twice. The first one was done immediately before D&C under general anaesthesia and a second look hysteroscopy was repeated 6-8 weeks after D&C (post-menstrual) as an office procedure.
All first diagnostic procedures were performed under general anaesthesia, while second look procedures were performed on outpatient basis. There were 2 surgeons, one conducted all 1 st hysteroscopy and other for all 2 nd look hysteroscopy.
Hysteroscopy was carried out in an operating theatre using a rigid microhysteroscope with continuous-flow surgical sheath with a diameter of 7 mm and a 3.7-mm, 30 o telescope.
Vaginal wash with betadine solution was done. We used saline as the distension medium. To prevent excessive distension of the uterine wall, intrauterine pressure of saline solution was limited to 50 mm Hg with an electronically controlled pump (Karl Storz, Tuttlingen, Germany). Traction on the cervix was done with a multiple-tooth tenaculum then dilatation till Hegar 7.
After passage of the hysteroscopy beyond the internal os, we waited until the uterus become distended causing the decidua parietalis to separate from the decidua capsularis.
The tubal angles, fundus, anterior, posterior and lateral walls of the uterus were inspected in order. After retracting instruments, careful standard D&C was performed.
Second look hysteroscopy was conducted 6-8 weeks later (postmenstrual) using normal saline for uterine distension. The hysteroscopy tip was positioned in the vaginal introitus, the labia being widened by fingers. The vagina was distended with saline. The scope was used to visualize the posterior fornix and the external cervical os. When it became visible, the scope was moved forward carefully to the internal os and then the uterine cavity. At this stage it was important to reduce lateral movements to decrease patient pain and discomfort.
The primary outcome measured was the ability to diagnose the presence of any uterine pathology. Secondary outcomes were the incidence of intrauterine adhesions after D&C and the occurrence of any complications.
The data were collected and analyzed using the Statistical Package for Social Science (SPSS Inc., Chicago, version 21). The continuous variables were presented in terms of mean and standard deviation. Dichotomous variables were presented as number and percentage.
Results
The basal demographic criteria of the study group are shown in Table 1 , including age, body mass index, parity and gestational age at the time of hysteroscopy (Table 1 ). The main hysteroscopic findings are listed in (Table 2 ). The study included 90 women; incomplete septum was found in 20 cases (22.2%). In 10 cases of them, the sac was found to be implanted on the septum and in one case the sac was partially implanted on the septum. Of these cases, 14 (70%) had history of previous missed miscarriage and 2 (10%) had history of preterm labour.
Mean ± SD Variables
Intrauterine adhesions were found in 6 cases (6.6%). Of these, 4(66.7%) had previous history of missed miscarriage (Table 2) .
Three cases were diagnosed to have granuloma-like lesions (3.3%). Directed biopsy from these lesions were taken and diagnosed histopathologically as chronic non-specific endometritis. Two of them had history of previous missed miscarriage and the other one had history of incomplete miscarriage. In one case, the sac was found to be implanted on a scar of previous caesarean section. In two cases hysteroscopic interpretation was difficult due to the presence of black altered blood in the uterine cavity, but 6-8 weeks after D&C second look hysteroscopy showed absolutely normal uterine cavities.
Second look hysteroscopy after 6-8 weeks from D&C revealed the presence of intrauterine adhesions in 15 cases (16.7%). Of these cases, 3 cases were diagnosed to have mild adhesions before D&C. according to the European Society of Hysteroscopy (ESH) Classification, [9] the intrauterine adhesions were of mild type in 12 cases and of moderate type in 3 cases. In the last 3 cases, D&C was repeated due to the presence of retained products of conception.
There were no intraoperative or postoperative complications among the entire operative or the 2 nd look procedures. All the patients had smooth recovery and postoperative period.
In our study, 22.2% of missed miscarriage cases had an incomplete septum. Among them, history of previous missed miscarriage in 14 cases (70%) and preterm labour in 2 cases (10%) [6] . It is concluded that the presence of incomplete uterine septum is a major contributing factor in missed miscarriage aetiology as they had 14 out of 60 cases of missed miscarriage with incomplete septum (23.3%) and 10 of them have had a missed miscarriage in the past (71.4%).
Discussion
It is well known that any uterine abnormalities either congenital or acquired may play a role in the aetiology of spontaneous, recurrent or missed miscarriages. The patho-physiological bases by which these abnormalities cause pregnancy loss are not completely understood. One suggestion was the poor blood supply to the septum which may lead to poor implantation dynamics [10, 11] . Moreover, foetal loss may be due to the septal space-occupying effect and impaired placentation can cause foetal growth restriction [12] .
Also, missed miscarriage may play aetiology of intra-uterine pathology either by its pathogenesis (necrosis and inflammation) or by the complications after curettage [13] . Buttram, 1983 [14] found that poor vascularisation of the septum was implicated as the reason for defective implantation. Also, [15] Corson, 1992 found that pregnancy losses with septate uteri classically occur between 8-16 weeks. He concluded that poor implantation dynamics because of reduced blood supply to the septum generally has been accepted as causal but without actual verification.
This agrees with [16] who used ultrasound to locate the implantation site in 12 cases of pregnancies in septate uteri. They found that all pregnancies that aborted showed septal implantation and in all pregnancies that did not abort, implantation occurred in the lateral uterine wall. Also, [17] suggested that poor vascularisation of the septum is even poorer in cases of partial septum and therefore, a lower chance to reach term exists in such gestations.
Intrauterine synechiae is a possible complication of D&C and its incidence has been reported to range from 15% to 40% [18, 19] . The frequency of intrauterine adhesions may vary according to the curettage technique, preoperative and postoperative quality of care, gestational age, patient's constitutional characteristics and clinical complications following miscarriage (particularly infections) [20] .
Lancent and Kessle [21] reported that approximately two thirds of patients suffering from intrauterine adhesions had a previous miscarriage (60% for spontaneous and 17.8% for induced miscarriages). Although [20] found the prevalence of 37.6% of the women subjected to curettage following missed miscarriage had intrauterine adhesions, they concluded that there is no firm evidence to justify carrying out routine diagnostic hysteroscopy following miscarriage evacuation. The prevalence of intrauterine adhesions was also lower in some previous studies: 25.0% [22] and 30.2% [23] .
In this study, intrauterine adhesions do not seem to occur as frequent as was reported after missed miscarriage. Our results showed that intrauterine adhesions were found in 6.7% of patients before D&C, which may predispose to defective implantation of the sac. Also the intrauterine adhesions were detected in 16.7% of cases with second look hysteroscopy 6-8 weeks after D&C Volume 3 | Issue 1
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Methodological techniques differences may account for these discrepancies especially the diagnostic tools and classifications used for describing the intrauterine adhesions. Moreover, the mean time elapsed between curettage and hysteroscopy in the present study was only 6.2 ± 1.2 weeks, whereas it is expected that some adhesions may need longer periods of time for the adhesion formation to be established, especially thick fibrous adhesions.
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Researchers tested the role of hysteroscopy in improving the karyotyping for early missed miscarriages [8] concluded that direct hysteroembryoscopic biopsies were more accurate than the direct curettage material. In contrast, [24] found that direct hysteroscopic sampling did not improve the sensitivity of cytogenetics for aneuploidy detection when compared with conventional suction D&C.
So, hysteroscopy has good clinical and functional results in dealing with a wide scope of pregnancy related complications such as pregnancy on top of intrauterine device, retained trophoblastic tissue, persistent molar tissue, scar pregnancy, embryoscopy and osseous metaplasia [25] .
In conclusion, diagnostic hysteroscopy in cases of missed miscarriages before D&C is an easy, safe and effective tool for diagnosis of the site of implantation of the sac and the presence of intrauterine pathology either congenital or acquired. In the meanwhile, second look hysteroscopy after D&C also reduces the idea that intrauterine adhesions are a common complication after curettage.
Based on the results of this, further larger comparative trials with adequate sample size and randomization are needed to prove our results.
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Impact statement
It is well-known that the hysteroscopy is the gold standard tool for exploring the uterine cavity for any pathology. We put a hypothesis that presence of intrauterine pathology can lead to occurrence of missed miscarriage through disturbing the normal vascularity and development of the growing gestational sac. So, we conducted this case series which showed that the presence of intrauterine pathology like septum or adhesions may lead to missed miscarriage and sometimes to recurrence. There are supporting articles in the literature with the same findings. As our case series is pilot and of small sample size. If the same findings were supported by larger powered and randomized trials, this can help in producing novel protocol for management of missed miscarriage especially the recurrent type.
